Expression of dystroglycan, fukutin and POMGnT1 during mouse cerebellar development.
Dystroglycan (DG) plays a central role in linking the extracellular matrix to cellular cytoskeletal elements, and is required for proper neuromuscular junction organization and neural cell migration in the CNS. DG interactions with laminin and several other extracellular ligands are mediated through carbohydrates located in a densely glycosylated mucin core domain on alpha-DG. A hallmark of a number of congenital muscular dystrophies is abnormal alpha-DG glycosylation and disordered neuronal migration in both the cerebral cortex and cerebellum. The underlying genetic defects in two such diseases have been localized to the POMGnT1 glycosyltransferase and the putative glycosyltransferase fukutin. We report here the spatial expression pattern of DG together with its putative modifying enzymes during the period of peak neuronal migration in the cerebellum. All three genes are broadly expressed in late embryonic and early postnatal cerebellar neurons, including premigratory granule neurons of the external granule cell layer. Expression of POMGnT1 and fukutin is maintained in neurons of the internal granule cell layer after migration is complete, whereas DG mRNA is largely downregulated. Purkinje cells expressed all three genes throughout development at varying levels, ranging from weak expression of DG to a unique pattern of intense fukutin expression in irregularly spaced cell bodies that do not appear to correlate with known parasagittal stripes. Significantly, immunocytochemical analysis reveals that alpha- and beta-DG proteins are also present on the Bergmann glial scaffolds used by granule cells during early postnatal radial migration, and double-label in situ hybridization confirms that these cells also express POMGnT1 and fukutin. These results suggest that abnormal glycosylation of alpha-DG on glial scaffolds and neurons and their processes could affect interactions with alpha-DG ligands expressed by migrating granule cells, and be a potential mechanism through which neuronal migration is compromised in CMD disease.